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N&raska.-Hay Springs, 7th.  

Nezc Yo&.-Piilmyra, 2d j ltocliester, l l t l i ,  13th. 
yen?lcr~lvania.--Fit,tsl)iirg, 11th. 

~ ~ ~ ~ ~ e ~ x e e . - ~ a s 1 i v i l l  e, (itli . 
Ut&.--Frisco, 7th. 
~~iscoluri?a.-Delnwa.re, 21st; Einbwras, 2Gtlr. 

Sleet occurred :it Pike's Peak, ColOrit(lo, 011 tile 3d, 4th, 'ith, 

Ne20 MCZ~CO.-~J;I.V;~, 4th. 

&ut/& C ~ ~ o Z i ~ ~ ~ ~ . - S ~ ~ a ~ t i t ~ i b ~ ~ r ~ ,  Gt l i .  

SLEET. 

Sth, 15th, 1Gtll, 17t,ll, illld 31st. 
WINDS. 

The most frequeiit directions of tlie wind during August, 
1886, itre shown on clinrt ii by tlie arrows flying with tlie wind j 
they are also given in  the table of miscellaneous meteorologi- 
cal (l:\t,a,. Along tlie 13icifie Witst the winds were mostly west. 

; on tlie coa.st of tho south Atlantic states tlie previailing 
djrectiou of' the wiiid was froni tile soutlimest j in t,lie west 
Gulf states tlie wind was gener;illy from tlie southeast j in tho 
MiggoUr'i Valloy, from tlie soutli. In all otlier (1istrict.s the 
wind w i ~  wriable. 

HIGH WINDS. 
[ l i t  miles pev h o w . ]  

Wind-velocities of fifty or more niilcs per hour mere recorded 

Mount Wasliington, New Hampsliire, 88, I I W . ,  4th j 61, nw., 

80, nw., 14th j YO, nw., 16th ; 62, s., lGth j 64, nm., 26th j 55, 

dllring the month, as ~ O I I O W S  : 

9th j 54, IIw., lOt l i  j 64, I ~ w . ,  1ltIi j 70, W., 12th j 59, Sm., 13tli j 

llw., 27t8h j GO, SW., 30th; 57, nW., 3L~t,. 
Fort nJ:icon, Nortli Cnrolina, 56, se., Gth. 
Sandy Nook, h'ew Jersey, GO, 11.) 7th.  
l(eokiik, I o \ v ~ ,  GO, UW., 12t811. 
GaIveStOIl, ! k ? X i b s ,  53, lie., 20th. 
S;tn Antonio, Texas, G O ,  u.,  20th. 
l?ort Totten, I);ikota, 53, nw., 2Ot.11. 

Kalitmazoo, Ka1am;isoo couutJ', Micliigan : ;L tornado is re- 
ported to liare passed over 1)iLrtS of Kalamazoo and Barry 
couilties a t  10 a. m. of tho 1st. Its Course was mibrketl by up- 
rooted and twisted treen, unroofetl barns, nud prost8rated wind- 
luills ant1 fences. At  t,lie villa.ge of Hickory Corners R cliiircli 
steeple wits b l 0 ~ 1 1  dowu :tiid many other buildiiigs damaged. 
The storill was nccoiiip:bnied by licavy riiinfall. 

noliokus, Bergen county, New Jersey : :L lieavy thunder 
all(1 raiii storm occurred a t  tliis plme 0 1 1  the night of the 1st- 
2d. Shortly before midnight it  high g;:tle set in, blowing down 
a uuinber of trees and deut,royiiig windows. One house \v:LS 
rnoverl fr01ii its foundat ion and partly wrocked. 

 artl land, Kearney county, K:LIIS:N : 011 the 5th a torriado 
passed ovor this place, tlcinolisliing twenty houses, 8,s well as 
doing groat tliiinage to growiug crops. Sixtecu cars were 
blown froin tlio At.chison, Topekti., :bud Saiita Fit R d r o u d  tracks, 
nnct two miles of tolegra1)Ii wires west of the towii were pros- 
trated. Otlier towus in tlie viciuity of H:irtlnnd were visited 
by tlie tornado, but tlio da,ni:Ige clone was slight. 

Decatur, Illinois : on tlio afternoon of tlie 5th a sm-oro thun- 
der-storm, accompanied by liigli wind arid l i d ,  occurred in this 
section. The mind d~maged buildings :%lid stripped trees of 
their fruit, wliile large forest trees wore u1wooted and grolving 
corn destroyed. Considerable il;tnia.go was dotie by hail in the 
surrouuding country. A liuavy bhck cloud wliich precaded 
the Atorm preseiited tlie :i.ppenra,nco of a tornado cloud, alarln. 
iiig the 1)COple,. a,~id causing m m y  to seek security iu cellars. 

Cairo, Illiuois: R very destructive storm of hail, rain, and 
wirid occurred :ibout 3 p. in. of the 6th at  tilo town of Metropo. 
lis, t ~ e ~ i t y  miles 1iorthe;tst of Cairo. Trues were uprootetl, 
limbs kOl'11 Off alld carried itt &3 rn1)id rate along the track of tile 
storui, ant1 fences, grooming corn, aucl light buildiligs leveled to 
the grountl. It is reported that Iiitil fell to tile &qjth of three 
inches and ]vas still lying in heyis on tile nioruilig of the 7ti1, 

LOCAL STORXS AND TORNADOES. 

3 

Uuroii, Ilakota : it I ~ e a \ ~ y  storm of rain and hail, followed by 
% destructive southwest giile, occurred liere on the afternoon 
ind eveniiig of tlie 7th. Tlie gill0 set in after tlie storm of 
iinil and r;iin l iar1 passed, and continued only three miuutes, 
>verthrowing a number of small buildings aiid blowing dowu 
:Iiimiieys and fenccs. A t  tlic Dnkotit Agricultural Fair grounds 
tlie ;tinpliitlieatre, grand st;tnd, mid severul otlior structures 
rverc cleriiolislierl, together with a great deal of the fencing, 
barns, :ind sheds. At the towii of Newark, about oue liunclred 
miles nortli of liere, Are persous were killed and mucli property 
lestrogecl . 

Frisco. Utah : ib  tliunder-storm and heavy rain set in at 7.35 
p, in. of tlie 7th. Prom 7.40 to 7.55 p. in. hail  fell in consider- 
r~ble quantities. The storm did some damage by flooding cel- 
hrs :i i it l  ~iiitleriniiiiiig tlie trestle work of the rai1ro;id bridge 
iiem this place, renclering tlie p;wsage of tr;tins unsafe. 

Abertleoii, Brow11 county, Dakota : 011 tlie night of tlie 10- 
l l t l i  :I severo tliuntler-storin occiirred i t i  this town and vicinity. 
Northwest of this place the storru assunit4 the limn of :I tor- 
nado, destroying a farm Iiouse, several barns, and nuinoroiis 
qritin-stacks i n  it track oxtending from ten miles west of West- 
port to Ordwiy. Anotlier severe storni occurred lioro on tlie 
1Gtli. 

Geneva, Now York: betmeeii G aid  T 11. 111. of tlio 11th a 
very scvcre thuiider-storm piissed over this place. The storm 
W i i S  :wcoinl~;tnied by lieavy raiu, tiail, i m t l  wind. Miiuy trees 
wero uprooted and houses unroofed. The storm was alsb felt 
in ltocliestm, wliure the wirid blew a gale. Mucli damage w;ts 
done in tlio country br hail mid in the city by overflowed sewers. 

Pittsburg, Peuneylvania: a screre storm of' wind mid rain 
passed ovor this section a t  10 p. in. of t h e  Llth, doing a great 
deal of c1;tmage. Telegraph wires wero blown dowu and ser- 
ur:tl Iiouses unroofed. 

Akron, Suminit county, Ohio : a clestriictiw ritiii, wind, and 
tliuntlcr-storm occurred ;it this town ou the niglit of the l1-12th. 
Numerous trees aiid fences wore blown down and two houses 
wreclted. Fruit and otlier crops werc destroyed in large 
quan titios. 

Keokuk, Iowa : at 3.46 p. ID. of the 12th a thunder-storm aud 
light rain bcgnn; at 3.53 1). UI. t h e  wind shifted to tho north- 
west and it gale of sixty miles per hour mid Iicavy rain set iu. 
The wind c1ecre:ised to brisk and rcerctl to southeast at 4.45 
I). in., tlie rain becomiiig light at the same time. Tlie storm is 
cstimatecl to 1i:tve damaged property in this town to the exteut 
of 813,000. A number of business houses wore unroofed :md a 
cliiirch spire blown down. The storm extended over this sec- 
tion of tlio statu, and reports from numerous places in the sur- 
rounding country sliow that conRiderablo darnage was done to 
boildings iLntl crops. The vicinity of the towns of Creston and 
Mount Pleasaiit suff'ered se~ero injury. 

Saint Louis, Missouri : :it 7 1). in. of tlie 12th the wind and- 
deuly increased in  volocity from fresh to A uortliwest gule, 
blowing for a time ;it tlie rate of forty-five miles per hour, aud 
causing :I sudden fall iu temperature of 1 8 O .  A t  7.30 p. 111. a 
tliiuicler-storm and light r:iiu set in and continued until 10 
1). in. Tliu wind carried away one Iiuudred and fifty feot of 
the woodwork of a Iarge bridge in the city, mid destroyed much 
corn in tlie country. 

Cairo, Illinois : it tliunder-storm :ind high mind occurred iu 
this vicinity sliortly after 11 1). in. of tlie 12th. Between 11 
and 11.30 p. m. the wind attniuetl a inaximum relocity of 
thirty-oight miles per hour froin tlie northwest. A t  Hannibal, 
Missouri, the storm was reported to have been very severe, 
blowing off roofs atid iuj uriiig several personx. 

Spriiigfield, Illinois : it hoavy tliunder-storm and high wind 
I)rov:iiled :it tliis place from 6.53 1). m. until midnight of tho 
12th. At  7.16 1). 111. the mind attained a velocity of thirty-tliree 
niiles per liour from tlie wost. A number of signs, chimneys, 
and fences \vert3 blowii down during the gale. 

Cliicngo, IlliIiois : on tho 12th the long drought was brokeu 
i n  soutlierii Town mtl Illinois by a severe thunder-storm, accom- 
puiiietl by lieitvy rain and liigli wind. Niiinerous reports from 
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towns iii Illiiiois and Iowa indicate tliitt the storin WRS of greiit 
severity, tlie wind and rain couibiiied doing greitt t1;tin:igc to 
trees aud crops. Tlie storm \vas esl)ecinlly tlestroctivc: to the 
corn crop, as rnany ;icres were blowii do\vii. AI tliougli tlie 
wind was destructive to corn the heavy rniii revived tlie gr;tss 
and insured Pill  pasturage for stock. 

Haunibiil, Mwioii comity, Missoiiri : ou the iilterlioOi1 of tlie 
13th,  after a warm day, highest temperature looo, H Iic;tvy wiiitl 
storm, succeeded by rain, set, in. Tlie roof of tlie 1Slectric Liglit 
builtling mas carried awiiy, aricl iiiiinerous trees ant1 light 
structures tliroughoiit tlie town were blown tlowii. 

Pekin, Tazcwell county, Illiuois : a Iie;~vy ritiii occurrot1 
here on tlie 13th, breaking the disastrous droiiglit. Tlie fitorui 
was :iccomp:Liiiccl by R gale of wind, blowing tlowii trees ant1 
fencing. Hcports from tlie fiurrouiidirig country show tlint 
copious rain fell, doing great good to the corn crop, wliicli h ; d  
suffixed severely from the drought. I)nring the storm ii large 
barn was struck by liglitiiing and burned. 

Pliiladelpliia, Penusylvaiiia : on the 13th, between 3 ttnd 4 
p. m., ail unusually severe thunder-storm ;tiid heavy rain 
occurred in the northern part of Berks ant1 tlie southern part 
of Scliuylkill counties, uprooting trees, blowing down sheds 
and light barns, a s  well as seriously injuring the corii :tilt1 oat 
crop. The storm was most severe along tlie line of tlic Phila- 
delpliia aud Ite:iding lt;~ilroad, mliich was w;islied out i n  sev- 
era1 @xes. 

Evansville, Vanclerburg coiiuty, Iiidiaua : about 5 1). iu. 01 
the 14th n tornado passed ol-er Newbnrg ;tnd otlier 1)liLces i n  
Warrick coiiiity, damaging property to a coiisideral)lc exhiit. 
A flour mill was unroofid, and several dwellings 1)lowri t lowr i  or 
injured by fiilliiig trees. 

Saint Paul, Minnesota : heavy thuiidcr-storms, accoiii1);inied 
by liigli wiud, occiirred iii various pl;aces i n  Miiiiiesotit and 
Dakota on the afteriioou of the 15th. At I<Ilctoii, I):~Icot;t, a 
railroiid depot was unroofed and i t  cliurcli was blowii lkom its 
fountlatiou. At  Larimorc, Dakota, a c1iurc:li was also blowu 
down. A nuniber of frame houscs were destroyed ;iiid several 
Cars blowu from tlie track at  Dalton, Minnesota. At tho same 
place twenty buildings were unroofed. Farmers also suffcred 
consiclcrahle loss, their grain where st:uitling h i n g  beaten to 
the grouud and tliat in  shock scattered. 

Bismarck, Dakotii : on the 15tli, at 4.10 1). m., ;t tliuiitler- 
storni began ;iiid coutinued nntil 7 p. in. Tlic storm was ac- 
companied by liail, wliicli fell froin 4.23 to 4.31 p. in., the stone3 
being the size of marbles; :ilso by high wind from tlie south. 
west. At  4.20 1). m. the wind sncldeuly sliifted to tlie uortli, 
a t  the same time increwing i n  force until a t  4.55 1). ui. it had 
attained a velocity of forty-oight miles per hour. Jhiriiig thc 
storm three houses were uiiroofed aud several feuces aut1 she& 
blown down by tlic wind, as wxi ~ l s o  numerous trees :tiid tele. 
graph poles. 

I)arenport, IOWVIL: on the 15th, at, 4.32 1). m., a thunder-storm 
began, pmsing over tlie town from west to east. This storiri 
after ])assing into Illinois developed into i t  toruado. At, Cain. 
bridge, Henry county, Illinois, thirty miles southeast of l h v .  
enport, :I Iienvy rain and wind storin pslssetl over tlie t,own, 
blowiiig down tlie steeples of three churches aut1 the towii Iiall 
Tlie streets mere blockaded with falleii trees ant1 timber from 
hoiises. 

Hainburg, Berks county, Pcniisylrania : on tlie ;~ftcrnoon of 
t h e  16th a disastrous tliuuder and hail storm passed ovcr tliis 
towii iind vicinity. Very 1ie:ivy rain fell for two Iioiirs, bntllp 
wityhing the P1iiladelplii;L aud Iteatling Itailroad i 11 scverd 
pliices. Tlic corn and fruit crops were considerably iii.jurcti by 
hail. Several bnriis iii the adjncciit country were strnclc by 
lightning and burned. 

Cairo, Illinois: :tt 9.15 p. m. of the 17th ;I thiirider-storlu 
passed uortli of this city. Heavy thunder and vivid liglitiiing 
continued (luring the night, but no rain fell. At Mound City 
the storm was quite destructive; a large furiiiture fitctory w:is 
unroofed and several buildings belongiiig to tlic Mound City 
Stave Company were badly dainaged. Achurch, i i i  which ser- 

Consitlerable damage wiw doiic to crops. 

. _  . .  - - - . - -. . . - . _. 

ricchs were hcing lieltl, w;ih struck by liglitiiiiig ant1 several 
ions iii.juret1. The storin wis accoiiip:iiiied by Iieiivy rain aiid 
hail, tlie liiiil-stones beiug as  IiirgC iis hickory lluts. After tlie 
Storm 1i;ttl subsided over two Iiuiiclrcd sliarrows \vcre lbuiid under 
A 1;~rg-c troe, killed eitlicr by liglitiiiiig or hail .  Aloiigtlie line 
r)f the Illiiiois Centr;il, ;iiitl Cairo, Viuceiiiies, uid Chicago 
R;Lilro;ick tlie storm WLS severe iiiid destructive to prolierty. 
At Centrirliii, Illinois, the wiutl niovud with tlie velocity of a 
iuriic;iiic iiiicl w;ts .w,comp:Liiietl by Iieavy r;iiii iiiid Iiail. 
CI1l~ougllo~lt ;L belt ofcoiiiitry two iniles i n  width aiitl ni;iny milos 
11 lengtli, iinnierous Iiouscs ant1 barns were wrecked and streets 
~lockadctl with fitlleii trees. Hay-st;iclcs, growing corn, and 
)i*ch:irds latlcii with fruit were lcrcled to tlie groliiid, elitailing 
L IOSS U ~ W I I  farinurn of nmiy tho11sii1itlS 0fd01l;tr~. At  Citrlyle, 
L'uscola, Mount Veriiou, aiid various otlier places i n  Illinois, the 
Icstrnctive eil'ucts 0 1  tlie storin were severely fel t by f;triners, 
whose crops were destroyed :inti orc1i;wds blown down. 

Wwliington, Wilkes county, Georgia : on the 18th a very 
ievere tliuiider and hail storiii occurrecl. Tlie rainfall was 
Iieavy, 4.25 iiiclies falliiig bctmeeii 2.45 and 5 1). in. The storm 
was accornpanietl by high wiud, whicli did consit1er;ible (lamage 
to farrp property besitlcs, cnrrying ;iw;iy tlie roof of a railroad 
depot. 

Wcbster, Day county, 1l;ikotii: 011 tlie 21st tliis locality w;t9 
visited by ii gale wliicli orerturiietl aut1 scattered stacks of 
liay ;tiid wlioat :is well a s  sinall buildings. The gale coin- 
inenccd ;it 12.30 p. in. ;iiitl continued about an lioiir. Toiiiper;t- 
ture bolore the stonii, 103O; ;ifher tlie storiii, 7 1 O .  

p. in. o f  tlie 30th ; tlie ntorin was :iccomp:inietl by lieavy rain, 
1.34 iiiclies falling froni 12.07 to 4.30 1). ui., wliioh is .in escess 
o f  ;iny rainfiill that Iiiis occiu.re*il lieretofore in ch i s  city iu such 
:L short tiinc. In many scctioiis tlie semers were in;idequatc 
to cai-ry o f  the water, iLntl cclliirs were floodecl, wiid coiisidcr. 
itble 1)rol)erty injiiretl. 

Rocliestor, ?JOW York : i~ SC\'OW tll1~1ider-storiii begal1 itt 18.07 

'l'OItNAD0 STIJDIES FO11 AUGUST, 1?1s6. 
[ 1'1el)tired Iiy lielit. J Y ( I .  1'. F I A I . ~ ,  Sipid Corps. U. S. A I  in?., A4st; int . ]  

I n  tlie study of torii;does lor tlie inoiitli of August, 1886, it 
has al)peared desirable to prep:Lrc a chart (iiumbcr viii) show- 
ing tlic re1;ttioii of torn:tdo centres to areas of baroinetric mini. 
ma, selecting a d:iy oil wliicli the conditions were fiiirly well 
shown. 

In  this connection it should be reinembered tlint August is 
near the close of tlic tornado season, cslmially for the states 
i n  the Mississip1)i and Missouri valleys. As determined from 
the recortlu of a long series of yeiirs, .Tune is the month of 
greatest frequuncy, August standing sixtli on the list, with con- 
Nitlerably less t1i;ui half as many sbrnis. 

Considcring tlie torn;ulo seasoii by districts, it may be gen- 
ordly stated tliat in  the south Atlitiitic ;and Gulf states they  
occur mostly from Febriury lfitli to April 15th ; west of the 
Mississippi, from April 16th to June 15th; east of the Missis- 
sippi, from Julie 15tli to August 15tli; in the midtlle Atlantic 
st;ttds and New Eiigl;uitl, froin Jiily 15th to Septeuiber 15th. 

On c1i:trt number viii, wliicli is the 3 1). m. (enstern time) 
tri-daily woiLtlier map of August l6tli, the isobars are clrawu 
for every teiitli ol' ;til iiicli tlifercnce iii l)ressure, aiid the iso- 
tlierins fur every difference of loo iii teinpernture. Tlie words 
" nigh " i~iid " Low," :is usod on tlie cliwt, iiidicate tlie con- 
tres of tlic rcgious of liiglicst :uitl lowest pressure, respectively. 
Tlic 1oc;itioii ;ind directioii of progressive iiioreineiit of the tor- 
ii;idoes :ire shown by tlie followiiig sign, x x x x2--'), 
1)l;iccd upoii tlie cli;irt, :uid to the sout1ie;Lst of the centre of 
lowest pressure. 

Tlie torundoes of August 16th ocauiwxl i n  Wyoming coiiuty, 
N e w  York, between tlic lionrs of 3.30 and 4 1). in., local t imo, as 
will be socii by refcrence to tho mconip;myiiig table. 

Tliese storms wore associ:tted with low-pressure area iiuinber 
vi, wliich was contra1 011 thc :iftornoon of the 16th just iiortli 
of L ; L ~ c  Erie ; lowest baroincter, 29.61, a t  Toroiito, Caiiiida. 
By reference to the chart, iiumber viii, it will be seen that the 
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....... 17 : 6 11. III I!. 

18 I 3.30 11. ni ............................. 

the Lake Erie depression. 
Tlie normal gradient, as deter~nilied from the 3 1). IU. (east- 

ern time) August temperature cliarts f'or several ye;irs, is 
folind to be about 10.9 per geographical mile for the region 01 
the 1,:ike 13rie depression, and about O O . 9 4  per geographical 
mile for the region of' tlie Missorlri depression. From the 
above i t  is seen that the gradient of the former depressio~i 
mas about 3 O . 6  above tlte nornial, and of the latter about 30.5~ 
above j this makes the temperature gradient i n  both regions 
practically tlie sanie, so far as the relatiou to the 11orma1 i e  
coucerned j while in tlic case of' tlie :iverage temperature gra 
dielit, tlie Lake Mrie depression was OO.90 por geograpliica 
milo higher than tlie Missouri clepression. 

I ......................................................... ........... ..................... ; I :  I Yrvornl Imlldinge 
I 1  ! *****-..I duiiinged. 
I ........................... ..-............. ..................................................... Sninll.. ......... 

A I  Y 

it,, or nc:ir, Fouiit:iiiitown, L;i Porte, Logansport, :ind RIicliigan 
City. In iiorthrii,  western, and soittliern Missouri thwe were 
Iieavy winds and rain; ;ilso i l l  nortliern Illiuois with hail ;  in 
tiortlicrii ;uit l  ceiitrnl Ohio, ant1 in extreme sontliern Michigan. 

By ref'ereiicc, to the table of tliiincler-&tornis itt will be seen 
t h t  tho 1Gtli  of Angiist was the great thunder-storm day of 
the nioiitli, ;I tot,;il of 2'38 starins being rcportccl from the region 
cinbracetl by the trough-like depression of' low-pressure area 

....... 17 : 6 11. III I!. 

18 I 3.30 11. ni ............................. 

vi. 
13y rc:threiice to cliart ituinber viii i t  will be sceii that tlie tor- 

nado tracks are located to tlie southcast of the ceiitre of lowest 
pressure, in what h;is been called the '' dangerous octant ') of 
:in we;i of bnroiiietric minima. In this case the tornado cen- 
tres are distalit :ibout 180 miles to tlie sontlieast,. Tlie direction 
of progressira inovemeiit of the area of' low pressure during the 
;&fteriiooii of the 16th was aboat east northeast, while the pro- 
gressive motioii of tho tornado centres \vm due northeast, 
Iiiiikilig an aiiglc of about 30° with tho f'ornier. In tli8 Lake 
Erie tlcpression the toruado centres lily east of tlie uortli and 
south line of' m;iximum temperature gradient :t distance of 
about 240 miles. In t h e  Missouri ilupressioii the local storm- 
centres lay south and east of the line of ~nasiniuin temperature 
graclieut :L dist:iiiw of from 2G0 to 480 iniles. 
As lias been enuriciated in Professional Papers of the Sigual 

Service number xvi, '( Tornado Studies for 1884," there i8 a 
clefinitc portion of an :ire:& of low pressure within which tlio 
conditions for the clerelopnient of tornadoes is most farorablo, 
:ind that portion is the southeast quadrant. 

I ......................................................... ........... ..................... ; I :  I Yrvornl Imlldinge 
I 1  ! *****-..I duiiinged. 
I ........................... ..-............. ..................................................... Sninll.. ......... 

! 
i I'lnre. 

- - .... - .__ .. - 
I ........... .................. 

Benudry, nlinnonotu b .............. ! 9 
Near AlierdlWl, 1)nkota ........... : I 1  

Atticn, lndiunn ....................... 12 
sowburg, Iodlal ir  .................. I 4  

I 

. .  
....... 

.......... 

Groat ............ 

\vyoiniiig Warnnw 9lnrtllia- ! 
vllle, au;l Cuwtile, k c w  York.d! 

Agency, nliuwoiirl c .................. 

~ ,yona  Ytntioli, Coniicrsviilu. I 
nlld Quakrrtown, llidinuu. i 

Antonio nnd Coniniiclie, I 
Texns. ! 

21 ' 4 . 2 0  1). in ..: i ...................... A i1iiiiitK.r of build- Couni i i ern~~~e . .~  

z z  I 3.agto611. I s t .  PiinrieiI aoo ynrda I.. 1 barn clulnaged,utc I 
24 i 5 1). ni i eo. Fiilrnel! ...........I.. ' 4 iniiltlings t ~ n i u -  

no.? ............I. 
! ings ~lirniagud. I ...... ................... ..................... 

I I .  ...... ................................................... ..................... 
ngcid. ! 

. I . I --.  ... 

111. 

I ! I ;  

n uRot n. 
T. E. lllgmn \V A Ella~vortl~,  J .  li. 

Ardly. 0. d'. i lcBll l lc~n,  niid \V. LI. 
Atwntur, nud "1)nily 0 l o b "  of Snlnt 
I'niil, Bliiiiiesotn. 

W. E.Cunliiugniid '' Doniocrat Ilevirw," 
* 'Wyun~ing  Coiiiity Tiniew " and  

Wcnterii NPH. Yorkur," New: York. 
Tlioa. U. Beat. 

W. A. Itoxrout. 
C. K .  Dodd. 31. V. Cocliriiu, nnd Axlo  

Jorgensuii. 

Ed\vnrd 1.c~r.L~. 

J .  V. L ~ U I I R ,  1:. Krsuler and tlm post- 

Ang.  Holrupft~l, E. N. b'iwrndnngcr, 
miinter nt Qiiukrrtowii In<llnnn. 

nnd nrwnpnlirr clippings. 
. . . . . . . . .  

I w l i o w i i .  
tiiiio i t  forinc.d i i i i t l l  



Wontguttiers ........ 
New Orlcnna .........I 
1Yesferii Ctilfb%le.. I 
Bhroveport ............ 
Fort Y t i t i t l t  ............ 
LIttle Rock ........._I 
OalveNtoti ..............I 
Inilinttoln .............. 
~ n ~ e s t i n r  .............. ' 
8an Antotilo .........I 
Rio OratifIn V d l q .  I 

Brownevillo ........... . 
Rlo Ornnde City ..... i 

Ohio Vd. d T e w .  
Cliattnnoogn ......... 
Knoxvlllo ............. 
Mempliln .............. 
Nttnltvllle .............. 
Loiilnvllle ............. 
Oreencnntlr ........... 
Indjnnnpolia ........ 1 
Clncinnntl ............ 
Colninbiin .............. 
Plttsbri rg _ ............. 

1,otaer Inke rrgioa. 1 
Bufhlo .................. : 
Roclientur 
Erie .................... 
ClevolHlld ..............I 
8aiiclnak y .............. .I ................... Tolrdii 
Detroit ................... 

Upper lrike region. ! 

VlCkHbIII g .............. 

OaW@KlJ ................. ............. I 
i 

I 
Alpenn ................. 1 
Escnnnlin 
Ornnd Bnvvn ......... 
Mncklnnw City .....I 
nisrqnotte ............. 
Port IIiiriin ............ 
Mllwntikt~c ............ i 
Dttlii th  ................. I 

.............. 

ChlCILKlI ................. i 
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Table of iiriscellarieotcs meteorologlicul data for August, 1886-Signul Service ohervations. 
. . . .  . . .  . - .- - ..... - . . . . . . . . . .  - ... - -- . . ...... ....... .~ .- 

I , ,  
.- 

AlttioRpherIc prcaruro (in inchen I "  
niid I iut idhdt l in) .  

Ext rvnii'~.  

Charleaton . 
Jackaonvillo ..- 

, I  

29.74 -.q 29.94 30.12 29.74 jag'0.39' ~ 2 . 0 '  o.o 101.011 

261 .................................... I ............ I .................................. 
I '  , I .  I 

470 29.45 .-.08 29.89 30.07 10 29.69 129'0.37; 79 0 2 281q.SII i  
2881 29.64 -.q 19.91 30.08 ,Io 19.67 q o . q r ,  79:2$ o:gs g7.8117i 
40!2g.g.,-.o2,29.g4 30.0gj1012g.67!ao0.42, 83.2- 0.4 94.423, 

I 4 @.21iS1 
2g.w 30.09 'IO 28.67 ;20 1.41; 82:7$ 0:6 100.2,24' ........ 5 31 29.44 -.OS 29.96 30.19 'IO' 29.76 :ag'0.37' 

781i 29.13 
81 2 

571 29.89 
230 29.72 

783 29.21 
gao 29.01 

766 29.IR 

-.q 
-.05 

-.03 
-.m 
'-.q 
-.04 
:--.oJ 
I ........ 
-.w 
.-.q 
-.04 
-.05 

29.89 
29.92 

29.99 
30.01 
2 9 4  
29.96 
29.97 
29.97 
29.9e 
29.98 
29.98 
29.97 

+/ 29.25 ,-.q 29.98 30.2 '19 29.63 160.66 
335 29.60 -.& 29.96 30.2%'20 29.65 300.62 
6911 29.32 -.os 29.97 30.28 I19 2g.d 160.62 
6811 29.26 1-.04 29.97 30.26 '19 29.66 300.60 
6p,ag.z5 -.05 29.97 50.24 119 29.68 290.56 
638 29.32 -.03 29 .9  30.27 19 2g.M 290.59 
65112g.31 -.OI 30.00 3 0 . d 1 q  29.68 a g 0 . h  
662 29.28 -.w 29.97 30.28 19 29.66 290.62 

I ,  I 
29.96 30.26'19 29.64 290.63 
29.95 30.26 118 29.64 290.62 
29.95 30.25 :1g 29.63 j160.62 
29.94 30.23 19 29.61 290.62 
29.9 30.26 18 29.62 290.62 

19.96 30.22 19' 2g.66.290.56 
29.93 30.21 ; I  29.62 290.59 

29.98 30.30 19 29.h4 370.65 

29.94 30.28 118 29.M 290.62, 
Ezlretno norllrwesl. 

kloorhend .............. 923 a8.9~'--.06 29.91 30.20:18 ~ g . 6 6 ' 1 2 0 . ~  
Snint Vincnnt ........ I 804 ag.o5'--.06, 29.93 30.23 I 2, 29.62 190.61 
Blsniarck .............. I.% 28.131-.04,29.92 30.161 n,ag.fi'ago.52 
Fort Buford ........... 
Fort  Totton .......... ! ;:% 26.34 I ........ 129.93 30.22 2' 29.65 :rgo.$: 
Fort Yatea ............ ' ................................................................. 

2 .gC --.01' 19.85 30.14 117' 29.55 240. 
66.7. ........ 103.024' 80.11 
72.4 ......... 104.2124: 86.3 
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Table of i~tisce1Iaiieou.v meteorological duta for  August, 188G-Sfgnal Sovice obse~vatiotrs-Co~itinucd. 

u , , , ~ ~ ~  ni iM.  1'alley.i 
s*,,,t I',,lll .............. 
Ln cru*a, ................ 1 
Dnvonport ............ ..I 
DO* >loillcH ............. I 
~ u ~ , l ~ n o  ................ I 
xookllk.. ............ .I -_. - 
CRiT,)  ................ -... 
snlnt 1.oiila ............ 

I 

spr~llBflold ........ "...I 

29.05 
29.20 
29.30 
29.6, 
29.24 
29.- 
29.61 
29.31 
29.34 

82.3 
82.3 
85.6, 
90.1 

3:: 
85.8 
85.9 
80.5 

I 

........ 
4#3401 15.59 ...... 
3, 550 26.35 ........ 29.91 30.a7 

4,069, a,030, 25% 27.81 1-.04l29.b ........ 30.23 
29.87 30.11 

4 t h  2 5 4 %  ,+.Ox 29.99 30.29 
6 105 ................................ 
2:841' 27.08 1--.04 29.94 30.20 

I I 

............... I ...... I. 
I 1  I I  
130 29.68 /12:0.52. 

2: : 
2:: 

::: 
84.5 
83.9 

.......... 
81.8, 

62.5' ......... 
I 

....... 

....... 

......... 

......... ......... 

........ 

I 

................................... 
65.21; ........ 1 85.91131 78.9). 

......... ......... 
69.6'......... 91.9) 41 84.91 
70.31 72.3l-t ......... 1.5, g.71111 .3ro 90.3' 80.61 

75.6+ 1 . 1 '  99.1 111 88 7, 
70.1~ ......... 192.61 11 86111 

45.531 
53.4 31 
57.831 
54.4 31 
61.031 

5 4 . 1  31 

43.631 
36.931 

9.2!31 

33.131 
40 73' 

37.631 
37.9 301 
37.030 

35.5130 

35.131 
33.5311 

44.7301 

37.5301 

47.6311 

............ 
I I  

65.1 311 

51.0127) 
53.3 30 
60.0 14' 

61.9 8' 

71f4 16 

65.0 13 

58.031 

56.5 141 
52.3 41 

65 0 17 

........... I. 
55.515 1 '  

6 0 . o p  
74.7p 

44.522; 
42.826 
51.5311 
55.230' 
47.030 

I 
30.830, 

48.522 

28.0 22 
24.0 221 

:;:::ti 

........... 1. 
54.7 3; 

41 .O 23l 

45.5 16 

46.0 16 
44.616 
43.526! 

48.7 29 
51.026l 
48.2 25 
46.1 91 
54.322 
42.028, 

I 
46.5 3' 
57.2311 
.y3.221 

43.0 1.5 

48 4 41 

53.7'23! 

I 
61.4,a5, ............ 

t 30.2, record f ir  30 daya. 
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- 

-0.8 

2.7 

18.1 
8.0 
7.0 

1.2 
2.3 
2.0 

1.0 

................... 

1 .0  

6.3 
9.4 
7.8 
7.9 
3.2 

0.3 

COTTON REGION ItEPOltTS. 
In tlie following table arc giveu the meaus of the mtiximum 

antl mininiiirn tcmper;ttures and tlie average minfiill for tlic 
cotton districts (luring tlie moritli of' August. For the purpose 
of comparison, the :tverages for these districts during tlie four 
preceding years are also giveu. The raiiifiill, as com1)ared with 
the :tveragcs of four years, is excessivc i n  the districts of Wil- 
mington, Blempliis, Montgomery, Augusta, and Mobile ; it is 
about normil in tlie districts of Atlanta ant1 G:tIveston ; in 
the other districts i t  is deficient. The ineaii of tlic minimuni 
temper;itures is above the average in all districts j tlie iiieiin 
of tho maximuin teml)eraturc? sliows only slight delxirtures 
from the normal. 

!l"c7npn~uture und 7 aii?full datu for the cotton tliufriclu, August. 
- _ - - __ 

n ~ l I I p I t t l ~  1.. 
_ _ .  - 

I itnilifnil 
_ _  

> I I , X l l l l l l I l l .  n i l l I I l l l l l I l l  

4.1 

11.0 

2 . 0  
1.2 
2.8 

1.3 
2.3 
2.6 

1.4 
, 1.6 

3.0 
2.4 
2.2 
5.6 
1.G 

! 7.4 

. . . . . . . . . . .  _ , - -  - . ... .... 

0 0 0  

... 

........ 
Littit: llock ..... 

I . _ . . . . . . . . . .  . .  __ ._. .- . _. -. . . . . .  -_ .. - - 

NAVIGATION. 
S T A G E  O F  WATER IN RIVERS. 

In the following tablo are shown tlie d;tngor-points a t  tlio 
various river stations; the liigliest and lowest depths forAugust, 
1886, with the dates of occuiTence, and tlio moiitldy ranges : 

Hctghts of rivers above low-router mark, Airgu.*t, 188G. 
[EJprrared iu feel aird lciilka.] 

~ ... ........ 

0 0 ' 0  0 

i Red 1IicPr: 

Arkuiiaaa Itirer: 

nliarouri Ilioer : 

Shrevqiort, Louiaiann ................... 
Fori  Smith, Arkniieau .................... 
Lltt le  Rock, Arknnana .................... 

! Ynoklon. Dnkota ........................... 

........................... ................................ Davenport, Iowa 
Keokuk, Iown 

................. 
Ohio Ilicer : 

Pitieburg, I*cniinyivauin ................ I 22.0  i 

Louiaviiie,'Kelltllekg ...... ........ i 25.0 

Chatianooga. T ~ . i ~ ~ i c a e e e  ................. I 33.0 I 
Aiipunta, Gt:o!'gin ......................... I 32.0 j 

~ i n c i n n n t i  Oiiio ............................ I 50.0 , 
L'umbrrlattd I l i i w  : 

Tmrwrsee I l i w r  : 

~lorru~rgakelu Jlicer : 
Piitsburg, i'onnuylvnnln 

Souaatinh N i i v :  

N*ahvillc, Teiineancu ....................... 40.0 

................ 

Mobils l l irrr:  ! I 
Pobilc, Aiitbainn ............................ ............ 

Sacruineidn l t i c w  : 
Red Uluff, Cnliforllla ......... 

N'illuiiiel/~~ l l irer  : 
Snclanian to, Cnl i f~~r~ i i i i  ................... 

29.9 17. 18 

22.0 9 
23.0 ................. 
24.0 5, 6 
18.0 11, 12, 13 
20.0 ' I 1  

14.5 : 2,23 
24.0 a7 
16.0 I 31 

15.0 : 31 
14.0 14 

32.0 18 
40.0 ~ 11 
34.0 2 
41.0 I 
13.0 I 

18 
24 
19 

7 

8 

I8 

20 

28 

1 to IO 
I 

I ~ ~ r t i u n t i ,  ( ~ r q p n  .......................... j ............ 
YnInn, hrizonir ............................. i j 

! 
27 ............ Colorado Nircv : 

leigilt.! Dnto. 
_ _  -. 

I 
3.3 I 11, 12 

13.7 31 .......... , ................. 
20. I 2% 30,31 
9.1 31 

i 

9.8 i 30931 
I 

2.5 I 15 
4.6 !14,15,18,1g 
4.6 , 16, 17. 18, 

21,22, a3 
2.4 17 to27 
2.6 I 2 1 , 2 2  23. 

9.3 31 
11.8 22 
10.0 I 23, 24 
13.5 I 28 
4.8 I 16,31 

7.7 I 30 
13.7 I 31 
7.3 I '7 

10.9 I I 

7 . 1  30,31 

7.7 I 30 

11.4 I 24 

! 2 4 2 7  

I 

! 

I 

I 

18.4 1 7 
I 

2.0 I 31 

27 
16.8 7'5 , 1 14 

i a7t030 

- - .. 

FLOODS. 
Yum;i, Arizona: on tlie 1st light rain !'ell tlurjng the greater 

p;wt of' the d;ty. The wind which a t  7 a. m. wits blowiiig geiitly 
(i.om the south backed to the sont1ie:ist aiitl incroased ir i  force 
iiiitil a t  12.15 p. in. i t  nttaiiicd :L VClOCity Of thirty-ibur miles 
pcr Iiour. Seventy-five miles west of Yuma tlie rain \Vas 
hc;tvy, causing n w;ishout 011 tliC Soutliel'li h C i  fiC ltailroad 
aiid delaying traius. On the 15th ;L tliuntlcr-storm beg;trl at 
10.55 a. in. ;iud continued until 4.30 1). in. During tliis storin 
1.57 inches of rain fell, 0.80 i n d i  falling i i i  twenty minutes, 
from 2.40 to 3 1). In. j this is the lnigest raiiifiill tliat has 
ocourretl since the Signal Service station was est;iblishetl liere 
(187G). Tho track of the Sontliern Pacific R;iilro;ul was washed 
out both east ant1 west of Yiim;~, causing an entire snspeiision of 
traffic for severnl clays. On the 27th licavy rain fell in the 
mouiitaius east of' Yunia, producing floods itlid destructive 
wtsliou t s \v 11 i cli del ny ed trsi 11s. 

Colorado Springs, Co1or:ulo: a t  3 p. 111. 01 tlie 1st very dark 
;tnd t1ire;tteiiing clouds wero noticed hauging over tlie country 
north of tlie town, some of these were simi1:ir to tornado clouds, 
being fiiiiiiel-sh;il)et. Shortly after 3 1). in. very heavy rains set 
in and being ooiitined witliiii tlie Ii:irro\V \rillley of Monument 
Creek c:tusetl a suclcleri iind destructive frcshet. At  6 1). m. 
tlic flood suddenly poured into tho town, c;irrying away fences 
bridges, niitl several buildings. Along Monument Creek and 
Sliook's l t un  thousands of' c1olI:irs wortti of' property i n  bridges 
and ro:ids were destroyed. The storm wRS accoliipitliied by 
unusually heavy hail j above tlie town on the following day 
hail still covered the ground to a depth of 1Oiir inclios on an 
aver;igc, i n  some 1)laccs i t  had drifted four feet deep. L;irge 
p;ttchen 01' Iiail from om to three feet deep mere deposited along 
tho track 01' the flood. Trees were denuded of leaves and srnall 
branches as well as consider:tblo bark. 

Little Rock, Arkansas : tluriiig tlie nfternooii ant1 night of 
tho ltit ;L scvere thunder-storin prevailed, beginning a t  4.40 p. 
m.,  with moderately heavy rniii until S.50 1). m.; :it this tilne 
very he;tvy rain set in, and in ouc liour and ten miriutos 2.60 
inches had f;dlen. In cousequerice oftliis unusually large rain- 
fiill tlie streets were flooded and property was d;imaged to the 
extent of 825,000. Many storos on Main street were filled with 
wutcr to the deptti of eigliken inches. 

HIGH TIDES. 
Smithville, North Carolina, 26th, 27th, 28th ; Cedar Keys, 

Florida, 18th.  
ATMOSPHERIC ELISCTRICITY. 

AUROIIAS. 
Mount War~liiugton, New Hani1)sliire : at  8.08 p. in. of the 23d 

an auroral light was observed in tho northwest and north. 
Stratus clouds were bnuked in the north, obscuring the arch ; 
from bcliind thecloudsbright streamers rose to an ;iltitudeof800, 
converging iicnr the zenith. At 8.15 1). m. ;I bright bnlid oflight, 
elliptical in form, extended across the sky. This band moved 
 lowly across tlio zenith a t  8.38 p. m., after which i t  began to 
fade, antl disnplwaretl a t  !).lo p. m. The aurora proper r;rpidly 
increased i n  bril1i;tnc.y :uid extent, :tt '3.10 p. in. exteiiding from 
west-northwest to cast loo Iiorth. Tlie streamerrJ were u1iustI- 
ally narrow but cltwrly defined and very brilliant. At  the 
time of maximum brilliancy, 9.10 p. in., a lateral motion from 
west to east mas ueen. Tho :turorn disappe:ired at  1.30 a. m. 
of thc: 24th. 

Washington City : ;I fine aurora was visible during the even- 
ing of the 231. The first light noted was  ; k t  5.16 1). m., alid 
consietod of a patch of grecuisli liglit in tlio iiortli-iiortlicnst, 
near the liorizou. This liglit seemed to spread east and  west, 
in a fow ininutes the liorizou, 30° either side of north, wits i l-  
1umin;Ltetl by the liglit. Tlie liigliest point above tlie horizon 
was not more tlian 15O. -4t 8.22 p. m. there was :i suddon 
briglitelling, tlie light forming an arcli, ;ind was accomp;tuiod 
by streamers, which, in some instaiicw, renclied an a1 titude 
of 45O. This al)pe:rr:tnc:e gr;idually diet1 away, to bo succeeded 
at  8.20 by the same. Tlie monieiits of briglitelling ;ind display 


